Interplay between PEO tether length and ligand spacing governs cell spreading on RGD-modified PMMA-g-PEO comb copolymers.
The effects of tether length on cell adhesion to poly(methyl methacrylate)-graft-poly(ethylene oxide), PMMA-g-PEO, comb copolymer films functionalized with the adhesion peptide RGD were investigated. Copolymers having PEO tether lengths of 10 and 22 EO segments were synthesized and coupled with a synthetic peptide that contained both RGD and the synergy sequence PHSRN. Cell spreading assays revealed that the longer polymer tethers increased the rate of spreading and reduced the time required for fibroblasts to form focal adhesions. Fluorescence resonance energy transfer (FRET) measurements indicated a mean separation between integrin-bound peptides of 15.6 +/- 1.4 nm for combs with long (22-mer) tethers, compared with 17.5 +/- 1.3 nm for short (10-mer) tethers, on films of comparable peptide density (approximately 2500 peptides/microm2). The results suggest that the added mobility afforded by the more extensible tethers encouraged the formation of focal adhesions by allowing cells to reorganize tethered peptides on the nanometer length scale. In addition, adhesion peptides were selectively coupled to 10-mer or 22-mer PEO tethers within a bimodal brush to investigate stratification effects on cell adhesion. Peptides bound by short tethers in a bed of long unsubstituted chains resulted in surfaces that resisted, rather than promoted, cell adhesion. By contrast, when long peptide tethers were employed with short unsubstituted chains, cell attachment and spreading were comparable to that found on a monomodal brush of long chains at equivalent peptide density.